Introduction
The Relativistic Heavy Ion Collider (RHIC) at the BNL requires the AGS to provide Gold beam with the intensity of lo9 ions per bunch. Over the years, the Tandem Van de Graaff has provided steadily increasing intensity of gold ion beams to the AGS Booster.
However, the gold beam injection efficiency at the Booster has been found to decrease with the rising intensity of injected beams. As the result, for Tandem beams of the highest intensity, the Booster late intensity is lower than w i t h slightly lower intensity Tandem beam.
In this-article, we present two experiments associated with the Booster injection efficiency and beam intensity. One experiment looks at the Booster injection efficiency by adjusting the Tandem beam intensity, and another looks at the beam life time while scraping the beam in the Booster. The studies suggest that the gold beam injection efficiency at the AGS Booster is related to the beam loss in the ring, rather than the intensity of injected beam or circulating beam.
A close look at the effect of the lost gold ion at the Booster injection leads to the prediction that the lost gold ion creates large number of positive ions, and even larger number of electrons. The lost gold beam is also expected to create large numbers of neutral particles. In 1998 heavy ion run, the production of positive ions and electrons due to the lost gold beam has been observed. Also the high vacuum pressure due to the beam loss, presumably because of the neutral particles it created, has been measured. These results w i l l be reported elsewhere.
Gold Beam Booster Injection
The gold ion beam,Au3'+, is injected fiom the Tandem Van de Graaff to the AGS Booster with the kinetic energy of Ek = OSMeV i u , Le. / 3 = 0.044. As a consequence, as the intensity of the injected beam increases to above 5 x lo9 ions, the ~0oster late yield starts to decrease. This has been a problem in raising the AGS gold beam intensity to achieve the RHIC requirement.
To understand the beam loss mechanism, we performed two experiments, which will be described.
Booster Injection Study
In the &st experiment [1,2], the Tandem beam intensity was set by using 3 ,ug/cd and 2 ,ug/ cm2 terminal foils. For the latter, the intensity was M e r adjusted by inserting multiwires and reducing the rotary aperture. These cases are denoted by A, B, and C in this article.
The Booster beam intensity are shown in Fig. 1 
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It is here assumed, however, that these factors had not been altered significantly during the period of study.
Only minor resteering occurred. No The second observation shows further that the beam loss effect upon the Booster injection efficiency has indeed been singled out, despite the variation and transition of the beam loss mechanism during the knjection period.
In an ideal injection, the beam loss would be zero, and the efficiency would be unity. In the approach we applied, ie. to use the difference of beam loss and the efficiency ratio, the situation becomes simply the beam loss vs. efficiency.
We have two observations, In the second experim&t, a flat magnetic field a little higher than the injection energy is used to look at the beam life t h e . The beam is then scraped againSt the wall by 3 bumps systems. This is shown m Fig.3. in Fig.3a, In 1998 heavy ion run, the production of positive ions and electrons due to the lost gold beam has been observed. Also the high vacuum pressure due to the beam loss, presumably because of the neutral particles it created, has been measured. The lost gold ion created high pressure could reach as high as p = lo-' Torr, with about lo9 gold ions lost at the injection energy. The decay time of this pressure takes about 35 m, and the pressure 'bump' in ring is about 20 meters long. The details of these studies will be reported elsewhere.
